INTRODUCTION
In coniferous trees attacked by bark beetles, an induced reaction visible as a resinous impregnation of the tissues surrounding the point of aggression plays a determining role in the resistance of the tree. In the majority of cases, the reaction appears to be induced, or at least considerably amplified by the presence of fungi introduced by the insect (Berryman, 1972 ; Christiansen and Horntvedt, 1983 ; Raffa and Berryman, 1983; Cook and Hain, 1986; Christiansen et al, 1987; Lieutier, 1992) . The success or failure of each attack depends on the outcome of the struggle between the bark beetle and its associated fungi, and the intensity of the defence reaction at the site of attack. The defensive ab,lity of a tree can be represented by the attack density threshold above which the tree is no longer able to resist. Since the production of induced resin is costly in terms of energy (Croteau and Loomis, 1975) this threshold should be higher the lower the energy mobilized in each reaction. The attack density threshold appears to depend on the vigor of the tree at the time of attack (Berrymn, 1978; Waring and Pitman, 1983; Mulock and Christiansen, 1986 
Tree defence reactions
The reactions were induced with artificial inoculations of Ophiostoma brunneo-ciliatum (Math-K) or Leptographium wingfieldii (Morelet), 2 Ascomycete fungi previously isolated from the pine bark beetle Ips sexdentatus Boern and Tomicus piniperda L respectively (Lieutier et al, 1989) . These fungi had been cultivated and purified as monospore cultures on a malt-agar medium. Five-mm diameter agar implants from 3-wk-old cultures were introduced into the trees at the cambium level accoring to a technique derived from Wright (1933) and which has been previously described (Lieutier et al, 1989 
Analyses
The resin content in the induced reaction zones was measured according to a previously described method (Lieutier et al, 1989) . The results were expressed as the total quantity of resin present in fresh whole reaction zones. Carbohydrates, separated into a soluble and hydrolysable fraction, were measured and expressed in terms of glucose equivalents by the anthrone colorimetric method used by Mokrash (1954) and modified by Sauvard (1988 
DISCUSSION
Since the trees recovered from all inoculations it may be hypothesized that the length of the reaction zone was proportional to the duration of the struggle between the tree and its aggressor, and that total quantity of induced resin included in the reaction zone was proportional to the quantity of energy invested by the tree in its defence. Under these conditions, our results suggest that the aggressors were arrested more rapidly and that the quantity of energy invested for that purpose was lower in the stressed trees.
We cannot a priori discard a direct effect of stress on the fungus. However, phytopathogenic fungi are generally more tolerant than plants to water deficits (Pinon, 1986 ; and references therein). According to Cook and Papendick (1972; in Pinon, 1986) (Croteau and Loomis, 1975) , Christiansen and Ericsson (1986) have suggested that the flow of assimilates might be the main source of energy for the development of the defence reactions. Stored starch might thus be a complementary source of energy when the current flow is not sufficient. Otherwise, the study of resin biosynthesis in Pinus pinaster (Bernard-Dagan, 1988) suggested that the ascending flux of soluble carbohydrates from roots might also be an important energy source for the induced reactions. According to the same authors, the possible catabolism of the heartwood resin might locally participate in the defence mechanisms at the beginning of the annual growth activity.
